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ABSTRACT : PURPOSE: To provide an actuator utilizing mechanochemical materials capable of 
increasing the response speed to the utmost with a relatively simple structure. 

CONSTITUTION: An actuator constituted of driving members made of multiple split 
mechanochemical materials 26a, 26b and electrodes 28a, 28b provided on the 
mechanochemical materials 26a, 26b is arranged in an insertion section 2, and voltages 
are applied to the electrodes 28a, 28b to concurrently attain mechanochemical reaction on 
the mechanochemical materials 26a, 26b. 

COPYRIGHT: (C)1993,JPO&Japio 



4 .fr^ ^f '' 



(l9)B*Wmff (J P) (12) & p| 4$ g^p & $g ( A ) 



(51 ) int.a 5 me* mut^ 

A 6 1 M 25/01 

A61B 1/00 3 I 0 H 7831-4C 

7831 -4 C 



#H§¥5- 177002 

(43)&BSB ¥f£ 5 ¥(1993) 7 £200 



A 6 1 M 25/00 3 0 9 B 



SHSSf* H!#3l©&3(£ 11 H) 



(2l)digg3Hf 


#8f¥4- 184071 


(71>£blHA 


000000376 




(22)m^B 










¥J5£4¥(1992) 7 310B 




#l*&&£(£fl?&>r# 2 TB43# 2 ^ 








(72)5M« 






<31)ffi$fcfc£^#^ 


#BS¥3- 236456 




JBCCHftBUt4r« 2 T@43# 2 * 




(32)££B 


^3(1991)9^170 








(33)ffi^i^H 


B* (JP) 


(72) 












ymmm&m*® 2 t@43# 2 ^ 




















%m 










*J§CIH!*«K«*-$ 2 TB43# 2 # 


*y 
















(74)#WA 


toil! 













(54) [fMCOftft] ^^y^^^^7^^nX-^Rytgacffl^a-^ 



(57) 

[ftfifc] *»l^«IUfc^*/y5*JH»5I2 6 a, 2 
*^i»2 6a, 2 6 b\zmi*>tl1zmm2 8 a, 2 8 

$?82 6a, 2 6 b lzm#\Z * ft J dr*Hf\,R fc&ffto 




(2) 



&H¥5- 1 7 7 0 0 2 



wmm*<i>mw) 

fcflJ&U *©/*J ' + li])WRlZ*l3 srsfjfrR 

« L Jfl SB** * 1 1 *> C , * * 7 * ^ 

A JVtoRt:: til/5 1-h il fcKZfrijikZWWifflffl^fk 
£ *r L Tz.mmM ? a - i : : a t *t . MSmft til ii> 

3 ] c: 'j}P\ ltz*i3/tr$* mm £ ffl 

&nfctttt£fl> 6ft 5 / * y * 3 *;«7**"a 
X-^SifAflHcfiBU lWfc*ftt:«S*««nUT^ 

[0 0 0 13 

l i*Tra»R**dW * * * y * a^;«7^^a.x 

[0 0 0 23 

jfAfiBe?sittis-&^^^e»nT^s (ft§wi-3 

2 0 0 6 8*H>*) » zma* XB<DW%MZ®^X& 
[0 0 0 3] C©**y^3#Jl/*B^&&StWt©* 
[0 0 0 43 

[0 0 0 5] «L»K:ttWrft*£. **y*-s 



[0 0 0 6] **W»i«WBIIBC«BbT&«nfct>© 
[0 0 0 7] 

x-^tcfc^r. tuiBiEijffiWi^ iiitttici/fc*« 

[0 0 0 8] »*J©2©SE?Bi-i, #A»lt^*/^rS* 

\z. nrE^*/^5*jv-ftKc^*y^5*ji^Rjs&fT 

# HftspfricEliUTftO, $b(C, itrlBKKifflW^^A 
[0 0 0 9] IM3«Mit *ftlC^i!L&^^y 

[00 10] 

[0 0 1 1] »A«2©aWR:r4*7C«43WI^6nT 
*3I9. CO¥7C«54tCtt«tfc«K«5(CliTV*^ J 7^ 

-5r-^;U 7 ^IT* y 5 3 > h D-Jl/XX y h 8 6 

[0 0 12] Wffi^«4 3^6tt, axA-it^n-H 
1 i#3!aJUT*5D, :ox:;t- tfJpn-Hl ltt-t 

te&3omte?Zfa$*mR'fZMW&l75£5\ZUo 
50 X^Z* ■ ~ ■ - " 



(3) 



l&oTftK -»WTOS2 5a, 2 5 btfs ±TI-»* 

nriatsnrn*. ;©««S2 5a, 25 b©* 
[0 0 15] «ftic#«an&*y*y d - s *^ J(2 

fi**U»«S*iTH«. -E-Lt, fr«<Mk2 5a 2 
5 bt4J»7*-en-Fftfflx*^*-5* i (HW2 6 a»- 

[0 0 16] #>*yir5*;l4W2 6a.... 2 6b- 
tt ■ «*J*2 6a. 2 5brttC^ T #A«2 0fiT- 

«S2 5 a, 2 5 b®. #A8B2©4.£>tt<|g© SSK 2 7 

10 0 1 7] »E^*/4ra*A4W2 6a-.., 26b 
••• i L Ttt. «A tf . m*ll L ■ t# y 2 - 7* ij ^ 7 * 
H~2-)iWD^x**>i (PAMPS) . # 
^^UAt (fmaa). fflEK*og*ft. #,j 

ii"™*^ (P4VP) 
[ooi8] #^;Ts^ a26a ... 26b ... 

J.*V-H«Otl2 8alc«.j-m 2 9 aflt&M 

a : *v . r y - p m omm 2 8 b t a u - k« 2 9 b 

[0 0 19] C©««fM»||, WttBB 
«JR3 1 ««ffife*»j-H»2 9 a, 29bmCXM 



4$B§¥5-1 7 7 0 0 2 



«a ax -r y ? 3 2 ittKimHifisfaB 1 e t «t „ T « 

[0 0 2 0] it£«««S2 5 a, 2 5b»*v- K « 
3 2 a, 3 3 b*«lt6h T m. ; W ,h3 3 
* 2 0«*^ fcft , TSJB w 

«> (0 0 2 ]] * K , «EWMi ofl.fflC^^TKfM- 

®»A81!2o«ittB|!3^±ffi roi Sj ?i - S(fllt . 5; , s ^ 
&». ftMlfrlttl 6©*«=a-i 7*M* L ±« 
«*M»*«tW*y4r«*; MMl2 6 a ... 

j0 0 2 2] ifflO^KfflSg^^/^s^;,^ 

*5l;#AS2©»ft«3S±«KSifl|-f3. 
[0 0 2 3] P«*y4-3**Wt2 6a... J W»yT=* 

*«»Tt)5t« (2H- +2 e" -»Hj t) 
[0 0 2 4] A Wl:J;5T4SLtOH 

30 -H +OH- . 2 OH" -H 2 Of (1/2)0, t + 2 

r*IL # **^^«T26 a ... 

[0 0 2 5] -«±5l;±(M(0«Mi, fflnWc5 ^^ 
/ *"* *;HMt 2 6 a "iretvnutaitt-c i;ff t > 

10 0 2 6] ±m<»Mm2 S alzWdttlftX*;* 
IXO-TliaSL. »A«2 0«StlgS3| 4fK |a <D ^ J|i; g 

-So 

j"° 2 l ] »^«2®»»«3*T«^M|,* 
» »«2 6b-.C*fLTa* t -ntf < »«L &tWCJBS 



(4) 



K * Off X« 2 3 ttT«^*rtJ- 

[0 0 2 8]UHT. lOTaHS"** 

* / * 5 * JVRlSWiWB* 0 - Mb**®****™ 

■rntf. PX«2*«ffW««!ii:«^ej; . : » 



30 



tt*fc««*-C«ltt2 5 a. 2 5b©H*UMl/C 

* c *»t*** * ' * 5 * ,VIRI1 3 5 a '"' Li 

U« 0 - F«2 9 a t«*3 6 a *fcB*»-«^ 
i?-W29bt«l3 6b-«W*^5* 

tf8t35b-«'j-F»29a, "*«^2ES: 

'oO 3 31 U»tT. WW"** 



5-177002 



bfc»iftK»fflaw©^*^s*««ft3 5b 
I Amst, 35 b.-^n^«^ 

««3 5a-, 3 5b-C-3^-C*W*3 7ra 

, T tn*n©«*»ft» aw**** - ** 9 ^ * 

In ««3 6a-, 3 6b-ttft^^ 88 

SuLHWHal 0 0*. W^^BJWJ 

^oiwitt*n«inw«>«» J ^ a, ,2b ^ 

5 i'oo38] ^*^«^ m ^i;L!S 

SS2 a HL^^^n. 

Su2a. 4 2bWW2B., 2BbC*BW* 
[0 0 3 9]«I43a, * 3b **2£E£i* 

^^3 1 ,^^4s^nc^nT, 
x ?lt x-fy?4 5«K«i-?>-il-* ,5|,4t&m 



40 



(5) 



tO 04 2] ft*. KiOiiailtt^LfcJ;^!^ 

sfc^ir*^©^©!^^^^ 01or 

*i:»5T-#«i:f«Lftt OT j Wi c©j:5icf 
10 0 4 3] ft*. RttftBKlTHl 1© (a) t*T 

± n * y ys* ju«|4 o •»e*mmt D «K 

K»*LTfcJ:n. S6K. Bl 1© (b) 7***5 
l=#**/*-a* ;i«m 4 0 - ffl*»Bff« t*»ofl, 4 
7«»*LTfcJ: t >. @SL&H*t. aft©** 

f 0 0 4 4] H 1 2li> *glB0*4 ©SBM!**T* 
ffi«KBfflgK»5 la. 5 1 b#. Ami C5»AB{2 

[0 0 4 5] »ifc«3MIH-fcj|U»2©* 
5 2 0««t:jfA*2©«*»rtiK» 
?T*H. ffi«ro±T-»©TOE5 3a, 5 3b£« 

bkiwbhws 1 a , 5 1 bmmvrm. 30 
[0 0 4 6] ^ns^faEjafflTOsi a , 5 ib« 

^**5 4-S¥ff{CM-CT««UtfcOT»*. c© 
£J ' ^ * ^ 5 4 »• S$AS*fe T)S 

M»*fctt«»T««5 5a. 5 6b*ttfRa*iTH 
*. «®5 5aHti'j-H«l2 9 a . ItsBb-Ctt 

10 0 4 7] SitftffilftfflgBas la, 5 1b© « 

KW^S 3 a, 5 3 bOftJUBcmrres* 
T*0, JZSfiilKKfflfEff 5 1 a. 5 1 bCD^fi, 
«5 3a, 5 3b©raicfe^ T §aJ8i:ft oT U5 

[0 0 4 8] Sfe. W«WlOffA*2K*HTO»* 
«3t»4lM|,»fl,ffl^ + 66a| 5 6b*Mi«i* 
«n-^Kt5 7a, 57bA »A«2©* 

:®-^Wl=f5 7a, 5 7b©rt*ttt. «i* 

50 



5-177002 



[0 0 4 9] ^t56a, 5 6 b©*«S (S . #XW2 
»*«fcHS«ca»*n. WS6a, 5 6b©f* 
•BMmUMHts 1 a, 5 1 bOftMScgfts 

*T6 1 a, 5 1 bfflnni, *niCJ:oT-*©9 

LTamsihfenii. mumawts i a, 5 1 b» 

[0 0 5 0] ■lSI4*Wlffl«5a ) j| S>Wfcl/TJ(|/ 

ni'Wffdjj, *©»««*•*»«**»* o& 

*Ssefl5 9a, 5 9bteJ:,TH*Ufc. H£ A5 9 

[0 0 5 1] *l, t . cio^&mmmmmmmmm 

»«©*J5El:«k,T*>, *©»jc*y^s*;p We! , t 
4jt«IBi:©8«iatjff<, *oifcj|is«^^^ &s6 

[0 0 5 2] Bl4tt*«W©«6©»««iUT>* 

-*©*»«*«*«,©•«*. ctntmL^o^ 

2 a, 6 2blC«fcoT!Hj E Lfc. £Elj£*6 2a, 6 2 
bI4-en-?n»ttlA0D6 3^*LTVi5 
[0 0 5 3] *fc, itl 62a , 6 2b©*»fc|«. 
©»SA6 2a. 6 2bl;H^LZiffiii3^* ! 6 1©-r 

^Ttaa-r*«6 4 a , 6 4 btttfreruMtft* 

[0 0 5 4] -eur. C©^*y4ra*JWCT^ a x 
-*KSlr>T. «AI*H£JI6 2a©Slt#A» n 6 3a 

™j«ffl^£ttALTT^T©*2?*6 1 oftsr 
«»U **©HSA6 2b«to*»6 4b€fli;T-e 

©«*ffla6 3b*^*ar*. zattommmmm 

©*!3*6 ltt*©»*rt»;»^o -<sfcttMeff 
[0 0 5 5] ft*. ^*y^S*;M»K*^&«*»© 
«*ttTpH«©j6fi:ftff 1 b» s «^ C | B6r gg 



(6) 



!$Bj|j|£5-l 7 7 0 0 2 



10 



fr.£<b©T-fc<fcV>. . 
[0 0 5 61 «B*S*6 KOaJMItUTHl 6 "ft* 

6 5 a, 6 5b, 6 5c*»*Lfc«W , «* tl ' fcfe 

[0 0 5 7] HI 6 7 ©jHWiUT;** 

/ 5 H JHfcH ^ & * * 7 * 5 * ;V3£7 9 * * X 
_?ro«j&W*jjvrferoT**. -ni±«H)l ( Ufc±5ft 

7 a 6 7bCA'3"CB5eUfc. 
[0 0 5 8] cro*ff. «X«l«l5iSft6 7 aCtt*X 

058**6 7 btttnWMUbfcftW^B 6©*1BW 

[0 0 5 9] *6C 6 7bkt>fc0 

^&6 6©*©HB*Bfr*^ ttro **^ m ^ a * 
«*«>*«« 7 0OTR0Wlt6nTV»6. *«S7 Ott » 

St!. *4*6 6©#«C#-3TB«R6 7a. 67b 

noKSMtf -5 * u-c«rr » «t 5 eft 

[0 0 6 0] *a*6 6«aH»«t*e7a, 6 7b* 
©B£S6 7 bKtt**«7 ooiWCM-rftJW" 1 

7 iwMsanxw*. asic. *4>«*6 6tt*<»K 
?u=ae**tM>M.7 2#**3nT<**. „,„ „ 

[0 0 6 1] l,*VC. KXffl©BSA6 7 afflSXP 30 
6 8*>e>«»6 gftaUT/a/irS^E**^ 3 * 

fcKtttt, «HJ*B«*6 7 b©8SH10 7 l*6»Brt 

* o o 6 2] tote^f^**"***®**- «*« 
P H«a>«bKJ:9T*o«*« 6 

a 6 7 broW©***** 5 *- 
[0 0 6 3] HI 7fcV>..UBl ?J««W©»8©«» 

*y***.x.-9 £ft*&A^««l ©JfA»2** 
T*,©T**. *A*2C*W6«««3rtKJ4Wirf 

[0 0 6 4] T»*>*. #A*2C*ttS»lia3rtK: 



vmmi 5 a, 7 5 bOlWCtt. *tV»l»KC 

[0 0 6 5] twaHWCfcViT©**/^*!*** 
7 6 a- 7 6b-tt. #'JTf 
»&««'. *6C ft"K«^7 5a, TBbBfiWJC 

v- "J 7 7 *Wfcan-o>*. 

[0 0 6 6] si 8 ft**/*5»jw> 

*7 6 a-, 7 6 b-Ctt. ®»©«ffi7 8 a-»***l 

^ntt5s*«fc#sanT^5. «u««7 5a, 7 
5 b©»N«ett-#wcM7 8 b-*K»6n-cv» 

*0 0«73 ««7 8a-. 7 8b-Ctt, fiUMibfe 
£9fc«J-HI2 9a. 2 9 b*»C-C** 

ttH 7 e a -. 7 6b -icaunf ^Sffiffi© 3 1 ©«ee 

[0 0 6 8] OTJ^*/*"S*^«7 6a-, 7 6b 

nCfiLaA/fc*«7 8 a-£75X«, <Ktt£7 5 
a 7 5 b©?gl«rtlC«fcU&5SiS^b , ^^»** 
«i£7 7*^UT»U*«l7 8b-t^^«ltU 

3»c-rnii. JE-©y;ni**t-c»iB-rs. 

[0 0 6 9] *£T. *A«2C»t*l**«3*±«l 

y ****** 7 6 8-C*ta^«7 8 a 
9X «kU «*B7 8aO«IBrtC«»fcl'fc«»^ ,s 

ij^^©tt«H«7 7S^uTSi:*es7 8b-s 
v^+xfflt-re-*. nx«S7 5biciRSrtbT<fe5^ 

* y * 3 * *** 7 6 b -ICS Ua^««« 7 8a-* 
+ h 0 ^7A*©«»S«R7 7 «N,T»&*««7 8 b 

ar«»l/-C**3'*^*-5*^*«7 6a~*»B« 
L «**7 5bC«»^T*ft^*>«-5***« 7 
6b...*Wrr». -rot*- Wtt7 6a«BHM« 

icfljffiu. cttS7 5b«*^Mic#t;. c©«e*. 

jJSftffll3*5±«(C»ftT^. 

[0070] «as8S3*Tfi)tc3S«-r2.apic 
i j§ttBt3ro*c»iac^aiii^^ , a° lct *- mx^ 

-♦3 2**7kLT«BE©eP»*« , JtW*« k, ' i ' 



[0 0 7 1] L»UT. i©««KJ:tl«. OTS7 5 

a 7 5b©«86ll'RWi-r5>^^ 7 ^ 5 * ;V * H76a 
..." 7 6 *~WM\,rW>*******£th 

n-en©^*/^5*JV«!R7 6a-. 7 6b-TPI» 



10 0 7 2] B2 0ftOB2ltt. 



(7) 



12 



5-177002 



^7/X^p> (TCNE) . rh 9i ,Ts«?~? 
[0 0 8 "™l feiS * T £*&©Tfc-5. 



(8) 



(HW6-17 7 0 0 2 



14 



13 



[041 **/*5*^*^* mUyR<DK * 



[08] 88E«2©«««ll=*>t*«# KWffl8W<DSL 

Mi oi nmmwo** 
aem (b) wwnwww^*^*** 



Ml 21 *RW«0iR4«)««lt^rt«» ,D * A * 
[021 



[ 02 si *fm«ni lama*****™** 

[02 41 HC<*SWW«®^ C *?*** 

,...«Sfi» 2-*X* 3 2 5 a 
26 „...««*. 26a. 26b.-** 
H. 2 8a, Jib-* 29a »9b- U-h 
a 8 1-WW 3 2-WWl*f»* 3 5 a. 

3 a , 4 3b-t«. 4 5--*f** 61 a . 5 1b 
a , 76 b-«W. 9 5-*V-H««. 9 6-7/ 



IB 4 3 





'irv .-.id ^c.<». 



01) 



5-1 7 7 0 0 2 



[BI2 0J 

V a 3 5 1a 81a 83a 



im2 j j 




85 



Lg g _g B 87a 



81a 82a 82b 82a 82b 82a 82b 

2 \ I 60 3 25o 



83b 




26b 25b 29b 



(72) mm fit* « 

*MH»K|»4-|p2 J@43#2# *ij 




[02 3] 




■ s 4 V 



